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Where do we find nuclear data in Nucleonica? 



Nuclide Explorer… 





Stable nuclides:            black 

Unstable (radioactive): white 

Z = constant: 

isotopes 

For light nuclei, N = Z, but with increasing Z, N > Z, i.e. the number of neutrons increases 

more strongly than the number of protons. Note that the stable isotopes lie within a relatively 

narrow range indicationg that the neutron to proton ratio must have a certain value or range to 

be stable 

Extremities of the 

white regions are 

known as the proton 

and neutron drip-

lines 

Nuclei with even 

numbers of protons and 

neutrons are more 

stable. The stability is 

extremely significant for 

special numbers of 

protons and neutrons i.e. 

2, 8, 20, 28, 50, 82,and 

126. These are the 

magic numbers 

What is a Nuclide Chart? 



Physical 

Constants… 



DataSheets… 



Fission Yields… 



Nuclear Data 

Retrieval… 



Nuclear Data 

Retrieval… 



Universal 

Nuclide Chart... 



It all started with the Karlsruhe Nuclide Chart… 



The Quark Structure of 

Nuclei 

 Quarks were proposed in 

independently by Gell-Mann 

and Zweig in 1964 as the basic 

building blocks of matter. The 

word "quark" was coined by 

Gell-Mann based on the sound 

made by ducks. Later, he 

discovered the use of the word 

quark in James Joyce's book 

Finnegan's Wake. 
The quark structure of nucleons: the proton consists 

of two up quarks (red) and one down quark (blue) 

and the neutron one up and two down quarks held 

together by powerful gluon fields. (Right) the overlap 

of protons and neutrons in a helium-4 nucleus based 

on the static sizes of particles © American Physical 

Society, 2003. 



Already in the first Edition of 

the Karlsruhe Chart of the 

Nuclides, colours were used 

to indicate the decay modes  

 

black = stable nuclide; 

yellow = -decay;  

red = ß+ decay or electron 

capture;  

blue = ß- decay; 

white = isomeric transition). 

Use of colours in the Karlsruhe Nuclide Chart: 



When a nuclide has more than one decay mode, coloured triangles 

give a rough indication of the branching ratios of each mode.  

Left: The large triangles used in I-126, indicate the branching ratios for 

electron capture  and ß- emission are ≥ 5 %, but ≤ 95 % respectively.  

 

Note that the decay modes are listed in the order of decreasing 

frequency.  

Right: The small triangle used in Tc-100 indicates that the  branching 

ratio is ≤ 5 %. The corresponding branching ratio for ß- emission ≥ 95 %. 

Branching ratios… 





Alpha emitters are yellow 

ß emitters are blue 

/ß+ emitters are red 

Spontaneously 

fissioning (SF) nuclides 

are green Full chart with all 

colours….. 

What the colours mean… 



Radioactive Decay Processes 

Nuclear decay 

processes on the 

nuclide chart. A nuclide 

with “co-ordinates” 

Z,N transforms to the 

nuclide Z´,N´ through 

the decay processes 

shown 

 



Radioactive Decay on the Nuclide Chart… 
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Karlsruher Nuklidkarte: Th232 decay chain 



Thanks! 


